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HNCCJIEJOBAHUE N3HOCA IIVIACTUH C IOKPBITUEM
MPU YOPEKTUBHOM TOUYEHUM 3AKAJIEHHOM CTAJIM 651

HaBeneHo excriepuMeHTaNbHI pe3ybTaTH JOCHiKEHHS JUHAMIYHOTO 3HOIYBAHHS Pi3aIbHUX IUIACTUH
«Canpgik Kopomant» H13A 3 mokpurrsim 0,18HfN+0,82ZrN npu touinHi 3araprosanoi crami 650" i
M0Ka3aHO MOJJIMBICTh HPOTHO3YBAaHHS iX CTIHKOCTI Ta 00'eMy MaTepiaily, IO 3HIMAEThCS 3a TEPMIH
CTIHKOCTI.

KnrouoBi cioBa: pi3asipHi IUIACTHHY, 3HOLIYBAHHS, IOKPUTTS, CTiHKICTh, 00'eM Marepiany, IO
3HIMA€ETHCS 32 Iepiof] CTIHKOCTI.

The experimental results of the dynamic wear of “Sandrik Coromant” cutting plates with
0,18HfN+0,82ZrN coating are quoted under (tempered) chilled steel 65I" turning and the possibility of
their wear resistance and the removed material volume during wear resistance period is shown/
Keywords: cutting plates, deterioration, a covering, the firmness, the removed volume of a material
during firmness.

ITpuBeneHB! 3KCIEPHMEHTANBHBIE PE3yIbTaThl HCCIEAOBAHUS IWHAMHYECKOTO M3HOCA PEXKYIIHUX
wiactuH «Cannsuk Kopomant» H13A ¢ nokperrnem 0,18HfN+0,82ZrN mpu ToueHnu 3akaneHHOM
cranu 65" W mokazaHa BO3MOXKHOCTH MPOTHO3HPOBAHMS HX CTOMKOCTH M CHHMaeMoro oobema
MarepHala 3a MepuoJi CTONKOCTH.

KiroueBble ciioBa: pexyluye INIACTHHBI, H3HOC, MTOKPBITHE, CTOMKOCTh, CHUIMaeMblil 00beM Marepuaia
3a IepHUOJ] CTOMKOCTH.

1. BBeaenue. 3akanka, HeMEHTALUs U IPYTHe BUABI YIPOYHSHUH MPUBOIAT K
CYIIECTBEHHOMY W3MCHEHHUIO [€OMETPHH JETalld B Pe3yjIbTaTe ee KOpOOJeHUs,
Torga OHa TpedyeT mociemyromeil o0padOTKH, dYamie BCero HUIMQOBaHUS, HO
MHoOrue JedekTbl He MOryT OBITh yCTpaHeHbI HumidoBaHueM. U Torna Ha mepBbIil
IUIaH BBICTYIAe€T TOYCHHE, KOTOpoe obecnedrBacT NOCTATOYHYIO TOYHOCTh MU
TpeOyeMyIo IIepOXOBaTOCTb.

B To e Bpems HarulaBKa TBEP/bIX CILIABOB M JICTOHAIIMOHHOE HAITbUICHHE HE
MO3BOJISIIOT ~ MCIOJIB30BaTh JIeTANM 0e3 mocienyroomeil  Gopmoodpasyromieit
00paboTKH, T.€. TPEOYIOT UCTIONIL30BAHKS TOYCHUsI, CTPOTaHusl, (hpe3epOBaHUS WIH
JIpyroil MexaHmdeckod o0paboTku. Bce 3To roBOpUT 00 aKTyalbHOCTH U
Ba)KHOCTH MIPOBOINMBIX HCCIICOBAHUH.

2. Ilpu6opsl, MaTepuaabl U MeTOABI HCCIeq0BaHMA. VccnenoBaics H3HOC
pexymero wuHcTpyMeHta (PU) — mumactuasl H13A mpomsBonctBa «CaHIBHK
Kopomant» ¢ mnokpeituem 0,18 HfN + 0,82 ZrN npu Touenun cramm 651,
3akaeHHoi B Macie mnpu temmeparype 850° C (Bbimepikka 20 MHHYT) W CO
cpemHnM oTiryckoM mipu Temmeparype 450° C (Beimepkka 50 munyt). CTpyKTypa
CTaJIM — TPOCTHT OTIycKa, TBepaocTh 46 HRC.
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IMokpertrie 0,18HfN+0,82ZrN HarocHiioCh TpH MOTEHIMATE HA MOIOKKE
350 B, maBnenmm asora P = 3.10° Mm PT.CT, BpeMs HAaHECEHHUS IOKPBITHS —
30 muH, Mukpotsepaocte — H, = 36 [ITla. HMsHoc wu3Mepsncs Ha
WHCTPYMEHTAJBHOM M ONTHYECKOM MHKPOCKOMAaX, TA€ OMNPEACISINCh TaKkKe
pa3Mepbl JyHKH Ha TepefHeil MoBepxHOCTH. TodeHHe NpPOU3BOIUIOCH Ha
MOJICPHU3UPOBAHHOM cTaHKe 1A62 MpH TaKuX peKUMax pe3aHus: YUCI0 000POTOB
n = 630 06/muH, rryouHa pe3anust — 0,5 MM, ogaua — 0,15 Mm/06.

3. PesyabTaThl 3KCHEpUMEHTa H HX o0cy:kaeHue. lcciemoBanach
MUHAMUKA W3HOCA IO TIEpelHEH M 3aJHEH MOBEPXHOCTSAM, a TaKKe pa3MepoB
nmyHKd. [IpoBOAMIOCE KOHTPOIIEHOE (poTOrpadupoBaHUE MOBEPXHOCTEH IIACTUHBI
«Cangsuk Kopomant» H13A.

Tak, W3HOC TO TepexHed h,, u 3amHeidl h,, moBepxHOCTEHl BO BpeMeHM
mokasaH Ha puc. 1. BuUIHO, 9TO CKOPOCTh HM3HOCA MO MEPEIHEH MOBEPXHOCTH
CYIIECTBEHHO CHHXAETCS BO BPEMEHH, TOTJa KaK CKOPOCTh HM3HOCA MO 3aTHel
MOBEPXHOCTH IOCJIe MPUPAOOTKU COXPAHSIETCSI MOCTOSHHOM.

AHau3 3aBUCUMOCTH TJTyOWHBI IYHKH OT BpeMeHH (pPHC. 2) CBUACTENBCTBYET
0 TOM, 9TO BO Bpems mpupabotku PU m oOpabaTpiBaeMoro marepuaiga CKOPOCTh
HW3HOCAa BBICOKas, Jajee BO BpeMeHH oHa cHmkaercs u Kk 480 ¢ paboTs
CTaOWIN3UPYETCs, a TIyOrHA JIYHKU HE pacTeT. 1Jis MOJHOTHI UCCICIOBaHUS OBLIO
nposezricHo (ororpadupoBaHue TeEpeaHed M 3aJHeH IOBEpXHOCTEH pexylen
miactuHbl nocne 442 ¢ (a), 884 ¢ (B), 1326 ¢ (c) Ha puc. 3. BuaHo, 4To xapakTep
M3HOCA CYIIECTBEHHO OTJIMYAETCS OT CIy4ast 00pabOTKY He3aKaICHHBIX CTAJICH.

1. Ha mepenHell MOBEpXHOCTH TOSBIIACTCS JBE JIYHKH BOJIU3U pexylIeH
KPOMKH, a HE OJHa, Kak mpu 00paboTke HesakaneHHbIX craneil (I = 442 c,
puc. 3, a);

2. B nmanpHeileM IpOUCXOJUT OOBEIUHEHHE STHX JIYHOK B OJIHY Y3KYIO IO
JutrHe | 6outsInyto mo mupuHe (puc. 3, B, t = 884 ¢);

3. Tlpu mocnenyroreii 00pabOTKe peanu3yeTcss pa3BUTHE Pa3MEPOB JTYHKH
mo anune (puc. 3, 1, t = 1326 ¢);

4. Tlo 3angHeii nmoBepxHocTH nocie npupaborku (t = 442 ¢) B panbHeiem
U3HOC pacTeT JIMHeHHo (puc. 3, 0, T, €).
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Puc. 1. 3aBrcuMOCTh U3HOCA TIO 3a/1Hel h,, 1 Puc. 2. 3aBUCHMOCTD TITyOUHBI JTYHKH Ha TIEpeaHeiH
nepeHei hy,, MOBEPXHOCTAM IUIACTHHBI C TIOKPBITHEM TOBEPXHOCTH IIacTHHbI ¢ mokpbitiem 0,18 HN+0,8
OT BPEMEHH TOUCHHMS 3aKalIeHHOM cTanu 65 I’ ZrN ot Bpemenu pabotst PU
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a €
Puc. 3. ®ororpaduu n3Hoca nepeaHeil 1 3aIHeH MOBEPXHOCTEH PeXyIIei MIaCTUHBI TTOCTe
320 ¢ (a), 640 ¢ (0), 960 c (r), 1280 ¢ (e)
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Jns BeisaBnenus 3¢dexkrnBHOCTH 00pabOTKM OBIJIa IOCTPOCHA 3aBHCHMOCTH
CHMMaeMoro o0beMa MaTepuaja 3a BpeMs paboThl OT H3HOCA IO 3aJHei
MOBEPXHOCTH, KOTOpasi MokazaHa Ha puc. 4. BUIHO, 4TO M3HOC cHauana pacTer
ObIcTpo 1m0 442 ¢, a 3atem crabunmzupyercs. CHEUMaeMblii 00beM 00pabOTKU
JIMHEIHO PacTeT, YTO JaeT BO3MOXKHOCTh IPOTHO3UPOBATH €0 JI0 KPUTHYECKOTO
U3HOCA.
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Puc. 4. 3aBucuMOCTs CHUMaEMOT0 00beMa MaTepuraa 3a Mepruo] CTOHKOCTH OT U3HOCA
T10 3a{HeH MOBEPXHOCTH INTACTUHEI C TOKPHITHEM

Bo Bce wuccienoBaHHbIE MPOMEKYTKH BPEMCHH HEOOXOIMMO OIPEICIIUTh
3¢ GeKTUBHOCTh 00pabOTKH, KOTOPYIO OIIEHUM IO BEIMYHHE CHUMAeMOro o0beMa
32 MEepPHOJ CTOMKOCTH M JWHAMHKE HM3HOCA IO 3aJHEH MOBEPXHOCTH (IpUMeM
KPUTEPUEM M3HOCA JOCTHXEHHE M3HOCA M0 3amHel moBepxHoctu h,, = 0,4 mm). B
pe3yipTaTe 3TOT0 MBI CMOXKEM OIpPEICITUTh CHUMAaEeMbId 00BEM 3a MEPUOJ
CTOMKOCTH 110 BENUYHUHE MPOTHO3UPYEMOI BETHMIMHBI CTOMKOCTH:

h3n.Kp _ h3n.7<p x (’[3 _tZ) (1)
np h _-h '
U3H.3N 3n3  3n2

HOJ'Iy‘II/IB nepuon CTOfIKOCTI/I, MOXEM OIMpCACIINTb BCIIMYMHY
MIPOrHO3UpPyeMOro CHUMacMoro o0beMa 3a nepuon CTOMKOCTH.

G3-Gp _ _G3-Gp MNsnyphlyy
t,—t L @)
3 2 3 2 3n3 3n2

rae hy, «p — JOILYCKAE€MBIN M3HOC I10 33 {HEH IIOBEPXHOCTH; h,, 3 — u3HOC MO 3anHel
MOBEPXHOCTH K KOHIly TPEThero mepuoga pabotsl; h,, , — HM3HOC MO 3agHel
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MOBEPXHOCTH K KOHIy BTOpOro mepuoja pabotsl, t; m t, — Bpems pa®oTel B
TpeTheM U BO BTOpPOM mepuonax, a Gz u G, — cHuUMaeMblii 00beM MaTepuana 3a
Bpewms t3 u to.

Takoil moaxoJ MO3BOJISIET NMPOrHO3UPOBATh CHUMAeMbI 00BEM 3a MEpUOJ
CTOMKOCTH 0€3 POBe/ICHHS OJTHOMACINTA0HOTO KCIIEPUMEHTA.

4. BoiBOABI.

1. Tloka3zana BO3MOXXHOCTH IIPOTHO32 CHMMAaeMoro oobeMa 3a MEepHOX
CTOWKOCTH M CTOWKOCTH ITACTUHEI C TOKPBITHEM TP 3aJJaHHBIX PEXKUMAaX PE3aHus
0e3 moHOMacTabHOrO SKCIIEPUMEHTA.

2. Tloka3zaHo, 4TO XapakTep NAMHAMHUKHM M3HOCA Ha MNeperHel IMOBEpXHOCTH
mpu 00paboTKe 3aKaneHHo cTamu 651 oTiMYaeTcs OT U3BECTHOTO paHee: CHavaa
BONM3H PEXyLIeH KPOMKH IOSBISIOTCS JABE JIYHKH Ha IepefHel IOBEPXHOCTH,
KOTOPBIE CO BPEMEHEM COCAMHSIOTCS (HAaXOAsCh BOJM3M pEXylIiedl KPOMKH), a
[OCJ€ COEIMHEHHS YyBEIWYMBAeTCs JUIMHA JIYHKH, TIpHYeM ee IiIyOuHa
COXpaHsieTCs. W y CaMOH pexylled KPOMKH HOKPHITHE MNPOJOJDKAET YCHEITHO
paboTaTh.

3. IlpuHIMNMambHO JOKa3aHa BO3MOXKHOCTb  3aMEHbI  IUIM(OBAHMS
TOYEHUEM IIpH 00pabOTKE 3aKaJICHHBIX CTaJIeH.

Cmucox qutepatypbi: 1. Kostyuk G.1. The effective cutting tools having the coating and hardened

layers. Monograph-reference book. National aerospace university named by N.E. Gukovsky «Kharkov
aviation institute». 2007. — 633 p.

Ilocmynuna 6 peokonneeuro 08.07.11
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